Objectives: The aims of the study were to identify the clinical characteristics of three groups of caregivers: spouses, live-in adult-child or non-live-in adult-child, and their relation to the degree of perceived burden (Caregiver Burden Interview). Methods: The sample comprised 275 Alzheimer's disease primary caregivers, with a follow-up of 24 months. Cognitive, functional and behavioural characteristics were evaluated in persons with dementia, whilst sociodemographic data, use of socio-medical resources, physical and mental health and self-perceived burden were assessed in caregivers. Generalized estimating equations were used for longitudinal data analysis. Results: Spouse caregivers were 45.0% men, sole caregivers (>80%), used few external resources and had worse physical health. The number of female adult-child caregivers was higher (>75%). The live-in adult-child group, compared with the non-live-in adult-child group, was less likely to be married, had a lower level of education, was more commonly the sole caregiver and used fewer external resources. The greatest burden was observed in live-in adult-child caregivers, and the lowest in the non-live-in adult-child group, with no significant variation in the follow-up for both groups. Spouses had an intermediate level of perceived burden, which rose significantly during follow-up (p < 0.001). Conclusions: Kinship and cohabitation with the persons with dementia were associated with different scores and evolution of the burden, with an increase in the follow-up of the spouses, and with more or less burden, depending on cohabitation, in the adult-child groups. Interventions to reduce the level of burden on caregivers should consider these differences.
Introduction
Alzheimer's disease (AD) is the most common cause of dementia in Western societies (Jurado et al., 2013) . According to the World Alzheimer Report (Prince et al., 2015) , it is estimated that there are 46.8 million people with dementia in the world, and each year, this number increases by over 9.9 million.
In addition to involving a neurodegenerative process in the patient, this disease is often associated with a burden in family caregivers. The burden is defined as a multidimensional response to physical, psychological, social and economic demands generated by patient care (Etters et al., 2008) .
Three types of factors that directly affect the burden have been described: contextual, such as family relations or cohabitation; characteristics related to the patient's disease, such as behavioural disorders or the severity of the dementia; and the caregiver's sociodemographic characteristics, such as sex or age (Kim et al., 2012) .
The influence of kinship and cohabitation on the caregiver's burden Previous studies that assessed the level of burden according to patient-caregiver kinship have shown contradictory results. In some research, adult-child caregivers were those with the highest burden levels (Andrén and Elmstâhl, 2007; Molyneux et al., 2008; Chappell et al., 2014) . Conversely, other studies observed a greater burden and stress in spouse caregivers (Schulz and Martire, 2004; Park et al., 2015) . Finally, other studies found no significant differences overall (Ferrario et al., 2003; Ankri et al., 2005; Turró-Garriga et al., 2008) .
In their review, Pinquart and Sörensen (2011) concluded that although there were no differences in overall burden, spouses showed greater physical, financial and relational burden. In adult-child caregivers, a greater emotional and social burden was observed, because of their related job commitments.
Several studies suggested that female caregivers had a higher burden than men (Rinaldi et al., 2005; Pattanayak et al., 2010; Kim et al., 2012; Park et al., 2015) , especially in the spouse group (Conde-Sala et al., 2010; Reed et al., 2014) . Other studies have reported more depressive symptoms in female caregivers associated with the burden (Wolfs et al., 2012; Bastawrous et al., 2015) .
Use of external resources has also been linked with the caregiver's burden. Better health and wellness have been reported in those who receive more external support (Bastawrous et al., 2015) from family, friends or health services (Chappell et al., 2014) . Some studies reported that adult-child caregivers receive more help from others and use more community resources than spouses (Winslow, 1997; Robinson et al., 2005) .
Regarding cohabitation with the patient, several studies have shown that caregivers living with persons with dementia (PwD) experience a greater burden (Raccichini et al., 2009; Kim et al., 2012; Reed et al., 2014) , even after a period of time (Raccichini et al., 2015) . In a previous study, it was observed that kinship and cohabitation characteristics of caregivers were independent factors in the perception of burden and its evolution (Conde-Sala et al., 2014) .
Specific burden factors
Because burden is a multidimensional entity, various factorial analyses of the Caregiver Burden Interview (Zarit Burden Interview (ZBI)) (Zarit et al., 1986) have been carried out. The results indicate that adult-child caregivers have greater feelings of guilt than spouses (Ankri et al., 2005; Sanders et al., 2008; Turró-Garriga et al., 2008) , particularly the non-livein adult-child group (Conde-Sala et al., 2010) . In addition, living with the patient involved a greater physical burden (Raccichini et al., 2009) . Over time, this increased the global, social and emotional burden caused by patient care (Raccichini et al., 2015) .
Hypothesis and objectives of the present study
Based on previous studies, the main hypothesis was that cohabitation and a family relationship between PwD and their caregivers have an impact on caregiver burden.
The main objectives were (1) to identify the clinical and sociodemographic characteristics of each primary caregiver group (spouses, live-in adult-child and nonlive-in adult-child) and their relation to the degree of perceived burden; (2) to analyse the influence of clinical and sociodemographic variables on the evolution of the overall burden, according to the caregiver's kinship and cohabitation; and (3) to assess specific factors influencing the burden of each group of caregivers, based on the factorial structure of the ZBI.
Methods
Design and study population A 24-month follow-up longitudinal study was performed in a consecutive sample of family caregivers of persons diagnosed with AD, according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association, 2000) , and persons with probable AD, according to the criteria of the National Institute on Aging and the Alzheimer's Association (McKhann et al., 2011) .
The sample consisted of 275 family caregivers of PwD who were treated as outpatients. A total of 124 were assessed by the Unit of Diagnosis and Treatment of Dementia in the Neurology Department of Bellvitge University Hospital (Hospitalet de Llobregat, Barcelona), and 151 PwD were evaluated in the Unit of Memory and Dementia Assessment of the Santa Caterina Hospital (Salt, Girona).
The exclusion criteria for PwD were (1) presence of several communication problems; (2) presence of any other neurological disease or acquired brain damage; and (3) abuse of drugs and/or alcohol.
All selected caregivers were first-degree relatives (spouses or adult-child), who regularly assisted with the patient's activities of daily living and continuously supervised their situation as they were the primary caregivers. All spouse caregivers lived with the patient. Some adult-child caregivers lived with the patient; others did not. Thus, the sample was formed into three groups of caregivers.
The study was approved by the ethics committees of the Bellvitge University Hospital and the Healthcare Institute (Santa Caterina Hospital). PwD and caregivers agreed to participate through the informed consent document.
Measures
• Sociodemographic data. Sociodemographic data on family caregivers (age, gender, marital status, level of education, kinship, cohabitation with the patient, employment status and use of external resources: home help and day care centre) were collected using a structured questionnaire designed ad hoc.
• Assessment of caregiver burden. The Caregiver Burden Interview (ZBI; Zarit et al., 1986 ) was used to assess the primary caregiver's burden. This selfadministered questionnaire consists of 22 Likert items with the responses: never (1), rarely (2), sometimes (3), several times (4) and almost always (5). The total score ranges from 22 to 110 points, and a higher score implies a greater burden. For the burden factorial analysis, five factors were used that were identified by Turró-Garriga et al. (2008) . • Caregiver's health assessment. The Short Health Survey (SF-12; Ware et al., 1996) was administered to the primary caregiver. This is an abbreviated version of the Short Form-36 Health Survey. It consists of 12 items, and the score ranges from 12 to 28 points. Two dimensions are extracted from this questionnaire: physical and mental health. A higher score means better perceived health.
• Cognitive patient's assessment. The mini-mental state examination (Folstein et al., 1975) was administered to the PwD. This is a brief cognitive exam with a score ranging from 0 to 30. A lower score corresponds to greater cognitive impairment. A score correction for the Spanish population was used, according to age and level of education (Blesa et al., 2001 ).
• Functional patient's assessment. The patient's functional capacity was evaluated using the Disability Assessment of Dementia scale (Gélinas et al., 1999) . This scale consists of 40 items: 17 refer to basic activities of daily living and 23 to instrumental activities. The score ranges from 40 to 80 points. A higher score implies greater patient autonomy.
• Psychological and behavioural symptoms assessment. Psychological and behavioural symptoms were assessed using the Neuropsychiatric Inventory (Cummings et al., 1994) . It is applied to the primary caregiver and consists of 12 subscales. The score ranges from 0 to 144 points. The higher the score, the higher the number of symptoms presented by the patient.
• Stage of dementia. The criteria applied here were those of the Global Deterioration Scale. This is a clinical assessment scale designed to determine the stage of a patient's dementia (Reisberg et al., 1982) .
Procedure
Persons with dementia and caregivers were selected by the Dementia Unit's neurologists, on the basis of the defined inclusion criteria. The selection took place between January 2011 and May 2014. The initial study sample consisted of 505 PwD and their caregivers, 275 of whom completed the assessment at 12 and 24 months. There were 230 missing cases (PwD and caregivers): 64 decided not to participate in the follow-up, 39 were admitted to residence, 64 suffered severe cognitive impairment, 12 changed their address and 51 died.
Both PwD and caregivers were interviewed individually and separately by two clinical psychologists trained in the administration of the tests.
Statistical analysis
To compare the baseline variables, including lost cases and those of subjects who completed the study, the chi-squared (χ 2 ) statistical test was used for categorical variables and the Mann-Whitney (z) test for quantitative variables.
For the longitudinal data analysis, generalized estimating equations and the Wald χ 2 statistic were applied (Liang and Zeger, 1986; Zeger et al., 1988) , in conjunction with a first-order autoregressive working correlation matrix (AR1). This model allowed us to examine the general effects of the independent variables on the main variable, in terms of the factors of time and groups of caregivers and the interaction between factors (time × group), and to observe the simple effects of differences between groups.
To assess the magnitude of the effect of the difference between the proportions, we used Cramer's V (V), whose values depend on the degrees of freedom (Cohen, 1988) . Eta squared (η 2 ) was used to assess the effect size of the difference between several means. Its values indicate weak (<0.05), moderate (0.06-0.13) or high (>0.14) effects (Cohen, 1973) .
For the factorial analysis of the Caregiver Burden Interview (ZBI), we used the results of a study by Turró-Garriga et al. (2008) , which identified five factors: factor 1: social and physical (items 2, 3, 6, 10, 11, 12, 13 and 17); factor 2: anxiety (items: 15, 16, 18 and 19); factor 3: guilt (items 20 and 21); factor 4: irritation (items 4, 5 and 9); and factor 5: dependence (1, 7, 8 and 14) .
A multivariate analysis was performed to find out which factors were most involved in each group of caregivers' burden. The model was adjusted with the patient's clinical variables.
All data were analysed using SPSS, version 22 (IBM Corp. Armonk, NY, USA). The level of significance for comparisons was p < 0.05.
Results

Sample description
Clinical and sociodemographic data of the lost cases. A total of 230 of the 505 baseline cases were lost during the follow-up. The characteristics related to loss of patients were older age and greater cognitive, functional and behavioural impairment. For caregivers, withdrawal-related factors were younger age, being an adult-child caregiver and having the greatest baseline burden. The differences between the follow-up and lost cases are shown in Table 1 . Caregivers' sociodemographic data. The study sample consisted of 275 PwD and their caregivers, who completed the study at baseline, 12 and 24 months. At baseline, 153 caregivers were spouses, of whom approximately half (54.9%) were women. There was a higher percentage of women in the adult-child groups (non-cohabiting = 75.0%; cohabiting = 75.9%). Spouse caregivers (55.7%) were older, had a lower level of education and were more frequently sole caregivers (87.6%). All spouse caregivers cohabited with the patient.
Live-in adult-child caregivers (19.6%) had a lower level of education and were more often sole and unmarried caregivers. Non-live-in adult-child caregivers (24.7%) were more likely to be married, had more children at home, were more likely to work outside the home and tended to use more external resources (39.7%), although the differences were not always significant. Table 2 shows the caregivers' sociodemographic characteristics.
Caregivers' clinical data during follow-up
When the caregiver-perceived burden was analysed, it was seen to be significantly higher in the live-in Table 2 Caregivers' sociodemographic data. Spouse and adult-child (cohabiting/non-cohabiting)
Baseline n = 275 12 months n = 275 24 months n = 275 adult-child group and remained stable during followup. In the spouse group, the burden was significantly higher at follow-up (p < 0.001), but it was always at scores that were in between those of the two other groups. The non-live-in adult-child group experienced the lowest burden, whilst the live-in adult-child group had the greatest burden. There were no differences at follow-up in the adult-child groups (p = 0.103/p = 0.363). The effect size of intergroup differences was moderate in the three evaluations (η 2 = 0.08/0.08/0.07) (Figure 1) . Although the live-in adult-child showed poorer mental health on the SF-12, there were no significant differences between groups. The effect size of intergroup differences was weak for the three evaluations (η 2 = 0.01/0.00/0.01). However, physical health (SF-12) differences were found, and the spouse group had a significantly lower score over the entire follow-up. The effect size of intergroup differences was moderate in the three evaluations (η 2 = 0.08/ 0.06/0.09). Caregivers' clinical data are presented in Table 3 .
Burden-associated factors: multivariate analysis
A multivariate analysis was performed with burden as the dependent variable and caregivers' sociodemographic and clinical data as independent variables. The model was adjusted with the patients' clinical data (mini-mental state examination, Disability Assessment of Dementia and Neuropsychiatric Inventory).
Throughout the study, it was observed in all caregiver's groups that worse mental health (SF-12) contributed considerably to a higher burden (especially in the group of adult-child caregivers who cohabited). The association between poorer physical health (SF-12) and burden was more consistent in spouses. The effect of not using external resources and being the sole caregiver was associated with a greater burden on spouses and live-in adult-child caregivers.
Male caregivers also had higher burden levels in the live-in adult-child group at baseline. Older age was associated with a higher burden only in the non-live-in adult-child group. Data are shown in Table 4 .
Burden analysis according to factorial structure
When the analysis was performed according to the factorial structure of the burden (Turró-Garriga et al., 2008), it was found that the caregivers who had a greater social and physical burden were the groups who cohabited with the patient, especially the adult-child group (Table 5 ). In the intergroup differences, a moderate effect size was observed in the three evaluations (η 2 = 0.04/0.12/0.11). Irritation also remained at higher levels in the livein groups (spouse and adult-child), although significant differences were only found at 24 months.
The relation of dependence with the patient was most intense in the spouse group and least intense in the non-live-in adult-child group.
Although the non-live-in adult-child group showed a tendency to have higher guilt factor levels, the differences between the three groups were not significant. No significant differences between groups were found for the anxiety factor.
Discussion
Differential characteristics between caregivers' groups
Clinical and sociodemographic differences between the three groups were found. The spouse group tended to be composed of older people with a lower level of education and worse physical health, more sole caregivers and more men. In adult-child groups, a higher number of female caregivers and a higher level of education were found. The live-in group included fewer married caregivers and more sole caregivers, which could be associated with greater dedication to the patient. Furthermore, a higher level of education and the use of more external resources (home help and day care centres) were found in the non-live-in adult-child group. 
The influence of kinship and cohabitation on caregiver burden
Our results support the importance of kinship and cohabitation in the determination of caregiver burden. The live-in adult-child caregivers had the greatest burden, whilst the non-live-in adult-child group had the lowest burden. These levels remained stable throughout the follow-up. However, spouse caregivers had a lower burden, although the level increased during the follow-up. These differences between adult-child caregivers and spouses might be related to the caregiver role. In other words, as part of their marriage, spouses are committed to taking care of their family, which could be associated with a lower perceived burden. In contrast, adult-child caregivers may consider that caring for their parent is an added task that leads to major changes in their lifestyle, and a higher burden because of the difficulty of reconciling all their work and family responsibilities (Conde-Sala et al., 2010) . However, several authors have shown that cohabitation can also play an important role in the perception of burden (Kim et al., 2012; Reed et al., 2014) . Taking into account the interaction of these two factors (kinship and cohabitation), our results support the findings of previous studies (Raccichini et al., 2009; Conde-Sala et al., 2014) showing that the burden was higher in the group of live-in adult-child caregivers. This group would be more dedicated to care as they tend to be sole caregivers, less likely to be married and less likely to use external resources. They adopt roles that are closer to the traditional model of family care and take responsibility for all the care of the PwD.
Non-live-in adult-child caregivers were those who used more external resources and experienced least burden in the follow-up. This supports the conclusion of studies indicating that caregivers who receive external support have better health and welfare (Chappell et al., 2014; Bastawrous et al., 2015) . Burden evolution in the follow-up Raccichini et al. (2015) considered that live-in adultchild caregivers experienced the same level of burden over time. Our research supports their conclusions, because this group maintained the highest level of burden throughout the follow-up, which was associated with poorer mental health. However, the non-live-in adult-child caregivers were the group that always perceived least burden. Although the burden remained at intermediate level in the spouse group, it increased over time in the other two groups. Other studies have shown that there may be some adaptation to the care situation that leads to better handling of the burden over time (Riedijk et al., 2008; Wong and Wallhagen, 2012; Chappell et al., 2014) . However, our results do not support this conclusion in the case of spouses. In this group, it was observed that worse physical and mental health contributed significantly to increasing the burden, which is probably related with older age, deterioration of the patient and the feeling of loss and an intense, intimate and extensive relationship associated with more depression (Marwit and Meuser, 2002) .
Traditional family roles associated with the generational culture and greater interdependence due to years of cohabitation would be stronger in spouses. Non-live-in adult-child caregivers are more likely to be married, have more children and work outside the home. These circumstances may lead to greater distance from the traditional model and the use of more external resources. In contrast, the group of live-in adult-child caregivers tends to have fewer external obligations and probably stronger bonds with their parents, with patterns more in line with the moral obligation to care for their parents.
Specific factors of the burden factor analysis
We noted that live-in caregivers experienced a higher social and physical burden and their level of irritation increased over time. These data confirm the results of Raccichini et al. (2015) who showed that cohabitation was associated with a higher social and emotional burden. Cohabitation involves constantly attending to the needs of the PwD, which creates a greater burden and stress.
The spouse group showed strong dependence, whilst the non-live-in adult-child caregivers showed least dependence.
Finally, our results showed no significant differences with respect to guilt, but as in previous studies, a tendency to experience more feelings of guilt was detected in the non-live-in adult-child group (Turró-Garriga et al., 2008; Conde-Sala et al., 2010) . This feeling of guilt, which was stronger in the group of children who did not cohabit with the PwD, could be associated with the fact that they could not meet the moral obligation to care for their family according to the traditional model.
Limitations and future research
One of the main limitations of this study is the lack of data on the quality of the relationship between the patient and the caregiver prior to the disease, because this aspect could influence the caregiver's perceived burden. An additional limitation, associated with longitudinal studies of patients with AD, is loss of followup in older patients and those with more advanced dementia. The lost cases could have generated a greater burden on caregivers.
Another factor that would have been useful to assess is the feeling of satisfaction or well-being that may be generated by caring for a loved one. This may play an important role in the experience of caregivers (Bastawrous et al., 2015; Chappell et al., 2015) .
Conclusions and clinical implications
The different scores and burden evolution in the three groups of caregivers indicate that the needs of spouses and adult-child caregivers are different. Therefore, interventions should be adapted to each caregiver, depending on kinship (Reed et al., 2014) and cohabitation. For a non-live-in caregiver, a more informative intervention would be most appropriate (Raccichini et al., 2015) . In contrast, for a live-in caregiver, with worse mental health associated with the burden, a more complete intervention would be necessary, in which external resources are implemented in some measure. Spouses do not initially experience a high burden, but this may increase with worsening physical health, deterioration of the patient and the feeling of loss. In this case, a therapeutic intervention, support and socialization over time are required.
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Key points
• The results of the longitudinal analysis established a greater burden (ZBI) on live-in adult-child caregivers and a smaller burden on non-live-in adult-child caregivers, with stable scores on the follow-up for both groups. Spouses had a low burden in the early stages, with a significant increase during the follow-up.
• Variations between spouses and adult-child caregivers are attributable to the different nature of the marital and child-parent relationship and to the cohabitation factor.
• The different types of caregivers have relevant sociodemographic and clinical features, which help to characterize them: gender, cohabitation with persons with dementia, education, marital status, sole caregiver or not sole caregiver and the use of external resources.
